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Abstract: To select the regions with both high

engineering safety and scientific interest for
International Lunar Research Station (ILRS) ,
this study conducted a thorough analysis using
intelligent site selection, evaluation of typical
elements, and assessments of rover accessibility
across the selected regions. By leveraging the 1D-
CNN site selection model, 4 candidate landing
sites were pinpointed and outlined in the
southwestern region of Scott M. Additionally,
such as real-time

environmental elements

illumination, radiation levels, physical
temperature variations and presence of water ice
were remotely detected and meticulously
examined in these selected zones. Furthermore, a
traverse planning model with a consideration of
the energy consumption was employed to assess
the accessibility to water ice from the central
points of the candidate landing zones. The results
indicate that the candidate landing zones are
optimized for both terrain safety and energy
supply.
serve as a valuable framework for analyzing the

The comprehensive approach can also

typical environmental patterns in other potential
site selection regions, providing a useful reference

for ILRS landing site selection and scientific

detection.
Keywords: International Lunar Research Station
(ILRS); site selection; typical environmental elements;

TRZS FR

BSTRAH,

SEAXNRE

5



1164 [l o K 2 2 MCH 9K BE 2% O

%52 %

traverse planning; Scott M

[ B H 3R BHIF G (ILRS ) 42 1 1] K 3 ) 3k
IF H BB ATIERA TERN S g e FRE ) T
2030 AF-1if J5 A2 H BREE AR i UL IEA Y - Scott M
b FER R A e, ELAA GRS KK
AF F Hb 3 TR R S8R 0, B8 A R AR 7 2 Bl AR
MR % F H BRI IR 2 b TP A5G Rk 2 7
B ERIANE", 7 Scott M HIT X 8T 2 H Bk
BHIF sk ik LR RBE 2500, X AR K ILRS 1155
SR AR R O R

il X BE B . T AR TR, OB AR
SME T X T H BREFCE Rl bk A 5T
K Z A8 bR & ikt i, ik ek o 4 A
JE B X b TR K UK A 4 P8 AR, R 2
Luna-Glob TR # % T 6 MR IX "™ ; NASA 225 %
JEHLIE 15T R TRAS 3 1 98 [ Artemis” -]
1% fiti X Mons Malapert'™ . 7 & A L5 AR 4 R
A SERE I, ek T vk A B R 2 S U] 255 ) £ e
SERE AER AN [R] DXk A PR BT A A7 A 3 25 5 I
FHSE— B bk D e X LA I R Bl 1 25 By DX 3 3%
R, Feng 552545 H BREE M 22 52 [ 55d 1) /AL 3
T, B H R R B 2 2 o 3 ik R R % R I 2R 47
2 2) W R 2 BARERERT R, T4 = & Bl ik iy vl
SEHERN HME ™

HE— 2D RO R AR I B K UK AE LT IR
BLZE AT, X T 25 Bl X PPl 5 38 AT 55 R 2 5%
FE XTI 0, O Gk 2R E
B 240m 43 B2 (1) )6 FR A = ), AR BH 4 1 14 ]
UL L AR 38 R BH G B X TR B AT, 82
FETF B SRR e S el AR AR 25 SR T
B, W LRO Diviner £1 4 A48 AR Fl—GEH AL AR
FURALL 0 BRI BB AR K UKy T, 322
KHIM3 LRO Mini-RF 245 & 5di2 1 2 s ALk 7
PRI AR 55 2 TR B (. (110 KD™', Bl
() R R 4 WE R Y DB IE RS K vk S B
an I SR i — DA A o AT H Bk A o B DX A B
BEAREFEAL T 0T BE , (E -t T e A L A3 AT T e S R
IEERHIE RS A2, B M (S8 RN TR e 4
PRI

A SC B AR FH AT AT B A i RV
B i, B, B SR 1D-CNN 3 hE A5 78 A
H BRI Scott M X 3k 2 % I 40 % i35 45 bl X, ]

JH 328 TR IS RUASAU 5 325 70 A 52 P Ol BRI 5
Py B ) PR A UK T R s A R R
TR Bl DX a5 K AR B T R o 3
L5453 M LU S A Tty 22 ik 0 3R 0 £ 1 A A
Px:

1 HARBESFHE

1.1 HREE

AR FFAHFH LRO R G2 B = & AR DT
Bl 45 : ©20m 73 LRO LOLA DEM, [F] %
W 1. 5m 23 HE DEM . RG] 1. 5m 7 HE50
BET S, FH T o007 X s T R SRR A%
B HER S BRI AR 8 80 s @LRO Diviner 1 #WE &F
SEIREE , 25 18] 40 HE R 240m , F I 29 A B
TR K VK ; @LRO Mini-RF 155 k50 , 23 18] 43 PR
g 30m, A F 4 BRI K vk . LRO £ 51 %% 3% i
NASA 47 2 84 22 5t & Afi (geo. pds. nasa. gov) . &
7 88 S W5 T NASA JPL 09 i K 3 A sk 2 1
DEA430 Iy #& , 45 & MY ZCi Akl i 20 B 1
HE IR SR A5 7 i o
1.2 MARAE

S FFJ H BREMIF I BE e HE S5 R E R AT,
B A 2 Bl BRI RE R hE 5 B X LAY ZL R e b
i DX 38R AT 3R PEAR A 2 T 25 A M B R ([
1), EEALEE 3R OL5 A T RIS An FIRLF48
i, A TD-CNN BE AR A FE 47 25 i 1 32 18 DL S
i DA S 5 % XS] 5 114 25 ki DX, R FH S B 6 BECR
S S R AR R B 3 G R A S R R D A b
T 5 M (1) — 2 A R RS v J 2 4 38 ) T, R
FH 2 L9 OK KBRS PP v AR K vk, SE 2 28
RIS B R LR G o0 AT s @ LU Bili DX s 2 ke
R, R FH B K RiE £ FE 2 A0 A2 R RS T A 280K
VKR I AT 25
1.2.1  1D-CNN il

BT, Feng 2542 7 1D-CNN H Bk 2 il e il A5
RIS AR TR 4 Bl M AR A,
ZrA A BRI 2208 25 () B s AL FR b, 46 5 28
T AR AR (WY A5 45 ) B 7 2Bk 2= 38 br (oK
VKU ) A 1D-CNIN B3k gE A7 98 1k 26 R0 B
W24 , 8 0 5 U2 R 2 4% )2 RN Softmax
S OH TR E 2 ) 2%, SR ) BR R O E A Bl X
RS REENE



5 8 1

KA, 56« T BRBHIT i OCHE X S e ehl B H gAY

R T 1165

4 . I

1D-CNNhl A

Hodie
szl

D

il
s

T 55 ok 8¢
% 2 oif 55 =

Jo()+ [

TR
2R

o D
| Flpdi [
EAEIEREE

| mmibovnmn | .

| owm || oww | [ s | | mewc | | mess| | sepee | | o |
k! o o

{ e J [ o } [ SR }
o - I

| seoeeomw | [ wmae || AT |

1 AR | $

| T F Bl | I HE R HE 2 B AR B i

[ wemn ] [ mesrsmy | O ( mmsrwm | N

1 R ASRRHE R R AR E R ST AR

Fig.1 Flowchart of intelligent site selection and
1.2.2 SERE AR SRR R

S O BEASE R A P A P BHiE SRR L R 2
JE PRI L R 2 A B WL 5 2 6 A K T — A
PR RO i LI A 4 S5 R B o JBE R RIS A R
BH e 2 A 55 s FL i A D7 (67 A B i R B R4 7
Xt G, AN 7 B T A , A DRI A2 LN A 1
FTRIZBDERR S S R AR SR Y 2555 SR
o B A SIE IR BH T A R R M e A R
X B, T4 1 2 DI S5 R A B 4 2
RS

— YR AL AR

—AEE BRI H R ANNCR)Z T Y
AU, AT T RAE A BHLIRJEE Fif F ) 60 114 2%
o HERASE UL 1] ) PR BEE , DAATE S B0 A S oK
I 5 R T e 2 %o 0y P 8 ) S, 6T ket 19
—AEPALRIIY PEAT ) PR AR . IR 2
AR, VA R (R ) IR R
RIS CR R A Horp B AR O T B
R M A RAANRGYS R AR AT A BRI R
PR o I PSR A R R B BE AR o FErp i b 5 2%

1.2.3

analysis of typical environmental elements for ILRS.
14 e A T B T 1) 5 i), 4t v ) Bk B ) T A
PHERAPE . AR (D).

aT aT
%)

O T o\ 0
aT

K——|..¢ +tQ.=¢T! (D
dz

aT
ngzz« - Qg

Aorp TN B RS ] () AR EE (2) AR TR 5 0 N %
JiE 50 A HEIRES s KA IR 30T 3R 5 QL A Ry S o
PHAR BB ;e N R OTR o FORBUR L2 %8 Q s
P
1.2.4  ZAHUKIKERMA

T Mini-RF Fiik JGRE TR 55 22 3 20 s
KUK, ELAAHE , M4 Mini-RE & 569 32 i i 1 0% (19 T%
=, G5B KUK IR AL FAE AL XA L5 17
PRI R R | gl 1 A A A A RO R T T
2 AR UK A A 00 ™ 5 PR 256 Y R SR R 22
TCCHE IHL 2 46 BEHE AR X K UK A 7 — A R
Hrp 46 BRSO R BRI K 2 fL %
SLTC R THC R AL B[R] P % X Sk 22 1% A 2 31D



1166

6] 5% K 2 2 (A 4K BE 2 B

o5 52 %

MR 8 KR () A % BER K DK AT B (L (110 KO
PRI A HEAF ™ na(2) s -

W= Wy

I, <Igx

I, > Ly

Ty << Tyr
A Wy 2k T8 I A AR P K UKL, Wy
Mini-RE 835 SRR 5 1, O PRI Ly Dl B
{8 s I RS SR T MR KR, L IO IR R B 1
Ty F5ElR, Ty F5ERRBIE
1.2.5  Ji X BER FE 2 A BAR L R

Jo Bz B He A B A4 AR ML RSB e L) A T KR

B AR LR AT R A A KRB R A Z R .
SR TORBHRE ™ 1 5T BAE S RE A AR B AR SR
M BRB PFEEE 5 75 JEA TR0 ) BRSO AE 2 IR
eyl T e Ao R 5 T T R A A e R T
e 3 P PR RS R A R R R kA .
K3 PR

@)

C.=C—E
C = Aulsina,
E=R,+(R.+R,)nd
A CON AR B R, C S a8 25 S BH AE A
MR R, E N IS A S e i A K BHBE
AR AR, o S BE B B8R T R IARE i, o

3

35°E

84°S

a Pk fliX

2 605 mm o 7 027 m
b DEM

15 A 5 R A8 AL BT B i i, RO A2
FESERH AT, Ry 9 HSBERALIZ BT n A G5 18, d
Mo shithes .

2 WRER

2.1 ML
T 1ID-CNN 19 H BR gt BRI e bk J7 vk, % 18
Scott M X I B MU JE RFAE R IR /A AT 55 T oK 55 2
R 28 2 Bl e il , R T 33 AT 4 i X
(&l 2a) , B AR GA 74. Skm?, F 2247 T Scott M 1 74
R, P A A D GBI B B X (Z1~Z4) . Z2 1
198 25 ki DX G T AR R K, R 23, 7 km?s HOR Ol 73 . 74
Z1 WA B X, A 2 22. 6,20, 5.7. 7 km?, Jiit
KRB B G O, J 2 32 BT XX 4 A4S KT il il
X AT IR B B G A T o

AT S T 2 Bl X A T 22 4, T DEM
(& 2b) K3 g (P 2¢) o 44 TRBE Bl X P s A AR
/NI R 21 R, DX e AR AR A (R 249m
(F1); Hak b 72 73 K3k, a3 3 il v] 4] 433730
I ONF7°) SRk X (7~157) R fE AR X
B (KF157) , 22 F1 7.3 Ttk 4 ki X A 1 HH X358 i AR
i bR, e 723 Tk 2 Bl X7 3H XS AR bk
97% , Bkl TR R

2 Scott M Xigth F4F4E
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Tab.1 Statistics on DEM and slope in the candidate landing zones.

Kk DEM/m A

” KB EE XURE ¥IE INFT 7-15 KT15° Bt
71 5023 4774 249 4 896 84.85 15.09 0.06 100
72 5606 5330 276 5489 95. 96 3.89 0.15 100
73 5284 4997 287 5162 97.24 2.65 0.11 100
74 6 698 6 302 396 6 454 92.01 7.95 0.04 100
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Fig.3 Spatial pattern of illumination in the Scott M
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Tab.2 Statistics on average annual illuminance and
PSR in the candidate landing zones.

PETE ey DT AR ) %,
R xmmes KIRMRA KIRMAERA .

g PRI e ke S0
71 47 39 0.31 99. 69 100
72 47 37 0.24 99.76 100
73 41 33 0.13 99. 87 100
74 43 34 0.11 99. 89 100
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Fig.4 Real-time solar radiation in the Scott M
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Tab.3 Statistics on real-time solar radiation in the

candidate landing zones.

ARIRIORPAERST/ (Wem #) - AEEIRFAFRST/ (Weom ?)

DX Ik
Kidpmfd  XEOE  XSsE XSE
71 650.9 277.75 185.7 70.88
72 768. 02 231. 66 189.12 55.18
73 880. 82 222.13 249. 36 48.54
74 867.58 251.51 190. 26 57.37
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Tab.4 Statistics on physical temperature profiles at candidate landing sites.
Wik /K ook
Tk &R IX Rt H#(0m) H#Om) HFEOm) HFEOm) 1 mig 2m SR ‘i”;?é’ﬁ:/m
AEf/IMI AEHE AERCRME AEARAL AEHME RAEHAE = -
71 P1 64.7 164.2 315.5 250.8 182.3 183.8 185.1 0.44
72 P2 53.2 111.2 221.3 168. 1 135.2 141.8 132.1 0.58
73 P3 58.8 134. 4 284.2 225.4 157.7 161.5 157.3 0.49
74 P4 52.7 108. 8 233.3 180. 6 134.6 141.1 131.6 0.55

T 73 Wik & Bl X AU 5 W4 47 F 74 Tl 3k & i X
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Fig.5 Water ice detection
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Fig.6 Physical temperature profiles of water ice.
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Tab.5 Comprehensive statistics on typical environmental elements for candidate landing zones.

X DEMY) DEMZEfb  SFIHIXIkE AR PNGEE AFAEY nlRiAEK FREIR R

3 f/m JEEl/m B H/% EE/ % M/ (Wem ?) IRE/K UK/ A

71 4896 249 84.85 47 277.75 164. 2 1 B % abEe Aikhe
72 5489 276 95.96 47 231.66 111.2 1 B % ethe Aitkhem
73 5162 287 97.24 41 222.13 134.4 1 e 4y L RER
74 6454 396 92.01 43 251.51 108.8 1 W2 A ERER

T B A BB ek S SRR 2R 0T, il
JYBRRHIT R 45 Bt e I AT AR S OGRS 4%, Ry
TR B E SR AR . AR LUYh e
WA A S AR A RN A E ARG AN AT, S5
TAFBREFRMEST . 25 L, H TP ARTHE AR
W= W 2R 5 T I AR RTHE) I T A
TR Bl DX P SRR B2 00T, 9 A BRBHIT R
Fh R A 25

1EE kAR :
KA 2R B AL e SCB I0 F BE 5
JEEWR N ASRUA A KA PR GBSO A
WR-BAF RIS Bl a2 5
ARG R THE B Ab
M S, RS
SR PHE L, 1B 3B
XIS IS, 18 S0
N B B S5 RS

FRE B AR
2N AR B S5 R
#/ME PR T GBS TR B
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